Wood Moisture Content Predicts the Fate of Jug/ans nigra Threatened by Thousand Cankers Disease
Geoffrey M. Williams & Matthew D. Ginzel
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Abstract
Climate is a key consideration in the assessment of risks to high
value resources such as Jug/ans nigra. Thousand cankers disease

(TCD) caused by Geosmith ia morbida and its vect or Pityophthorus
juglandis may be limited by competition with fungi adapted to
different cl imate optima than G. morbida. In particular, hum idity
and moisture are critically important factors in competition of
fungi in wood . We conducted competition experiments in J. nigra
wood that was naturally or artificially colonized by G. morbida
and other fungi over a range of equilibrium wood moisture
content (EMC) expected across prevailing U.S. climatic condit ions.
G. morbida consistently and successfully outcompeted other
fungi at very low(< 5%) EMC. Expected survival of G. morbida
was highest in historical TCD epicenters and partly explained t he
low incidence and severity of TCD in the eastern U.S. Our results
predict that under future climate scenarios, the area impacted
by TCD will expand into the native range of J. nigra.
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Introduction
• Large-scale tree mortality of Jug/ans spp. attributed to TCD
has been restricted to states west of the Great Plains

(Seybold et al. 2019; Tisserat et al., 2011).
• Native populations of J. nigra have been unaffected by TCD
despite detections of P. juglandis and G. morbida (Griffin
2015, Seybold et al. 2019, Juzwik et al. 2020).
• We tested the two hypotheses that:
1.

G. morbida is outcompeted by other fungi at high MC.

2.

EMC can account for past and predict future
geographical patterns of TCD
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• Presence/absence of fungi were analyzed as a funct ion of
final wood moisture content (MC) (Fig. 2) w ith logistic
regressions and area under receiver-operator curve (AUC).
• To map expected G. morbida survival across the continental
U.S. for historical and future prevailing climates (Fig 3}, we
extrapolated our model to EMC calculated from Simpson's
(1973) wood sorption model and Multivariate Constructed
Analogs (MACA) climate downscaling (Abatzoglou 2013).
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Results and Discussion

• Disks were cut from G. morbida-colonized branches in WA

• The most common fungi that grew on wood after  100 days
were identified morphologically and with ITS rDNA (Fig 1).
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Predict ed survival rate of G. m orbida

Materials and Methods

• Disks were incubated with saturated salt solutions to modify
humidity and equilibrium moisture content (EMC).
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Moisture content (mg H 2O / mg biomass)

G. morbida outcompeted other fungi only at very low wood moisture content (MC) (Fig. 2)
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Survival of G. morbida (Fig. lA,B} in WA wood depended on MC (p < 0.001; AUC = 0.96).
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Aspergillus and Xylaria (Fig. 1D) from IN wood prevented G. morbida from colonizing
intermediate and high-MC, heat-treated wa lnut wood from IN (data not shown).

4.

Seybo ld, S. J., W. E. Klingeman Ill, S. M.
Hishinuma, T. W. Coleman, a nd A. D.
Graves. 2019. J. For. 117.

5.

Simpson, W. T. 1973. Wood Fiber Sci. 5:
41-49.

6.

Tisserat, N., W. Cranshaw, M. L. Putnam, J.
Pscheidt, C. A. Leslie, M. Murray, J.
Hoffman, Y. Barkley, K. Alexander, and S. J.
Seybo ld. 2011. Plant Heal. Prag. 12.

Our EMC model retrodicts historical distribution of TCD (Fig. 3A}.

•

Higher probability of survival ( > 50%) west of Great Pla ins; point introductions on
northern Atlantic seaboard; and the nat ive ra nge of P. juglandis in the SW.

Under a high (8.5 ppm CO 2) emissions scenario (3E}, the area favorable for TCD is expected
to expand to the Midwest, the center of J. nigra quality and productivity in its native range.
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